Abstract: Drawing upon the experiences of Brazil, Russia, India and China (BRIC), we apply the Business Cycle Accounting methodology to study the phenomenon of rapid economic growth. We document that while efficiency wedges do contribute in a large part to growth, especially in Brazil and Russia, there is an increasing importance of investment wedges especially in the late 2000s, noted in China and India. The results are typically related to the stages of development with Brazil and Russia coming off a recession in the 1990s to grow in the 2000s, while India and China were on a comparatively stable growth path. Our results suggest, at least for the BRICs examined, that while efficiency wedges play a major role in jump-starting recovery, investment wedges are equally important for sustaining the recovery. Relating wedge patterns to institutional and financial reforms, we find that financial market developments and effective governance in BRICs in the last decade are consistent with improvements in investment and efficiency wedges that led to growth.
Introduction
Over the last decade, the average growth rate of Brazil, Russia, India and China, or BRICs, has outpaced the global average with their cumulative share in the world GDP growing from about 16% in 2000 to 26% in 2011. China and India stand 2nd and 3rd in world GDP ranking by PPP comparisons (the top spot still belongs to the US), while Russia and Brazil ranks 6th and 7th (Table 1) .
The broad facts of BRIC resurgence are generally well known (Table 2) . 1 While Brazil and India started the 1960s closer to their US and OECD counterparts, China faltered.
2 During the 1970s, China played catch-up and Brazil grew steadily, but India declined. The tables turn in the 1980s with Brazilian growth slowing as India made a come-back. The 1990s were a period of economic and political turbulence for the BRICs though the negative impact was much stronger in Brazil and Russia, while India and China managed to remain relatively stable. Finally, during the last decade of the 2000s, all BRIC nations made a remarkable comeback surpassing their historical performance with China in the lead.
In this paper, we perform an exploratory analysis of the fluctuations in output of the BRIC economies over the last two decades -the relative stagnation of the 1990s followed by the economic recovery of the 2000s -using the Business Cycle Accounting (BCA) "wedge" methodology formulated by Cole and Ohanian (2004) and Chari, Kehoe, and McGrattan (henceforth CKM, 2007) amongst others. While most of the existing applications of BCA has focused on episodes of economic crisis (with a handful of exceptions discussed below), we focus on the rapid growth phase in BRICs during the 2000s. We show that while improvements in efficiency are crucial for jump-starting recovery when economies are emerging from a recession (Brazil and Russia), eventual sustainability of growth is often the handiwork of other factors, declining investment market distortions being an important channel in our case (India and China).
Taking a cue from Calvo (2000) , BCA focuses not on identification of primary forces like policy changes or institutional reforms that affect the economy, rather on the channels through which these factors work. The technique uses a 
(1)
(1) real business cycle (RBC) framework with four channels: time varying productivity ("efficiency wedges"), labor taxes ("labor wedges"), taxes on investment ("investment wedges") and government consumption 3 ("government consumption wedge"). The BCA methodology is implemented in two steps. In step one, the first order conditions of a standard RBC model along with macroeconomic data is used to estimate the wedges. In step two, the estimated wedges from step one are fed back into the model individually and in different combinations to ascertain their marginal contributions in generating the observed economic outcome. 4 Application of the BCA methodology to the BRICs identifies two major channels at work: i) Brazilian and Russian economic crisis of the 1990s is primarily the result of distortions in investment and labor markets (particularly in Brazil). The growth of the 2000s however is the handiwork of improvements in efficiency; ii) in contrast, in China and India, both relatively stable in the 1990s, efficiency wedges play an important role until the mid-2000s, after which declining investment market distortions become increasingly important for the rapid recovery.
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These findings suggest that institutional and policy reforms at the core of the BRIC resurgence worked primarily by increasing production efficiency and reducing investment market frictions to aid capital accumulation. Our primary findings are robust to three additional checks -(a) introduction of capital adjustment costs, known to alter benchmark BCA results (Christiano and Davis 2006) , (b) factor hoarding to address concerns about mismeasurement of efficiency wedges and (c) small open economy setting as in most BRICs with separation of transitory and trend shocks affecting productivity (Aguiar and Gopinath 2007) .
Our study adds to two branches of current BCA literature. Since its inception in 2007, the BCA framework has been extensively used to study economic crisis episodes. Several studies have focused on the Great Depression during the interwar period. For example, Chari, Kehoe and McGrattan (2007) uses the BCA approach to study the US Great Depression, Klein and Otsu (2013) compare the interwar depressions in the US and Western Europe and Saijo (2008) studies the Great Depression in Japan. Expanding the BCA application to a wider range of economies, Kersting (2008) studies the recession in the UK in the 1980s, Kobayashi and Inaba (2006) and Chakraborty (2009) study the Japanese lost decade 3 In a closed economy set-up, net exports are added to government consumption. We also consider a small open economy setting in which net exports are separately defined. 4 For example, if BCA exercise identifies efficiency wedges as a major player, the interpretation is that whatever primary factors are responsible for output growth, they work by improving the nation's efficiency (or productivity). 5 The role of labor and government consumption wedges turn out to be somewhat sensitive to model specifications. of the 1990s, Otsu (2010a) studies the 1998 crisis in East Asia, and Lama (2011) studies the output drops in Latin America in the late 1990s. In a multi-country study, Cho and Doblas-Madrid (2013) conduct a comparative analysis of 23 crises around the globe since the 1980s.
Our study departs from the existing BCA literature studying economic downturns by focusing on the eventual recovery after the stagnation in the BRICs. In this regard, our work adds to the comparatively sparse existing studies of BCA application to study growth, notable amongst which are Cavalcanti (2007) who documents the Portuguese recovery after joining the European Union, Lu (2012) who studies the East Asian growth miracle, Jones and Sahu (2008) who conduct a sectoral analysis of Indian transition and Konya (2013) who compares the growth experiences of Western and Central-Eastern European countries. With regard to the resurgence of BRICs, while China and India have garnered most attention amongst the BRICs (Chakraborty 2006 , Jones and Sahu 2008 , Hsieh and Klenow 2009 , Song, Storesletten and Zilibotti 2011 , Dekle and Vandenbroucke 2012 , we bring all BRIC nations on the same analytical platform to perform a joint analysis over an extended time period (1990 to 2009 ). This turns out to be crucial for unearthing the role of investment market frictions on economic growth, a channel mostly ignored in BCA literature with a few exceptions. For example, Chakraborty (2009) finds that investment wedges play a significant role in the Japanese lost decade. Cavalcanti et al. (2008) similarly conclude that investment wedges make a substantial contribution to the business cycle fluctuations observed in Argentina.
Our findings are in contrast to existing BCA studies on emerging economies such as Ljungwall and Gao (2009) for China and India, Jones and Sahu (2008) for India and Lama (2011) for Latin America in one important dimension. Their main result is that the efficiency wedge is the key driver of output fluctuations while investment wedges are insignificant. By bringing together the BRICs over an extended time period, very similar in their time-line of development, but quite different in their economic conditions prior to development, we document that while it is true that efficiency jump-starts growth, consistent with previous findings, eventual sustainability of this initial growth spurt is aided by declining frictions in the investment market. This new finding helps us unearth drivers of sustainable development and it also cautions us from discounting the role of investment market wedges that its limited importance in earlier studies might tempt us to do.
From a methodological stand-point, while BCA applies the canonical real business cycle architecture where efficiency wedges are modeled as deviations from a constant trend, recent works by Aguiar and Gopinath (2007) have argued that in emerging economies, the assumption of a constant trend is questionable. Rahmati and Rothert (2011) show that if we allow trend shocks in a BCA framework, this trend shock is identical, to a first-order approximation, to a terms of trade shock in an open economy real business cycle model. Since the BRICs are emerging nations where the trend itself is subject to volatility, we modify the existing BCA framework to allow efficiency wedges to model volatility in the trend itself. However, our primary result turns out to be robust to this modification.
Finally, we attempt to tie the observed wedge patterns to some indices of institutional and policy changes in the BRICs. A growing literature in recent years have found micro-level evidence of influence of credit market movements on investment and economic growth (Alfaro, Kalemli-Ozcan, and Sayek 2009, Bekart, Harvey, and Lundblad 2011) . BRICs followed a consistent policy of easing credit with privatization, financial liberalization and opening up. 6 The impact of such policies is observed in improved credit-ratings and credit availability. Indices of institutional and political reforms published by the World Bank suggest improvements in government effectiveness in all BRICs and political stability (mostly in Russia) that are conducive to growth and recovery, but other areas of concern remain, with control of corruption being the Achilles' heel.
The remainder of the paper is organized as follows. In Section 2, we describe the business cycle accounting model. In Section 3, we explain the business cycle accounting procedure and present the results. In Section 4, we provide sensitivity analysis results. In Section 5, we discuss the underlying factors that can explain the evolution of wedges. Section 6 concludes the paper.
The benchmark model
BCA methodology uses a standard, closed economy neoclassical growth model with a representative household, firm and a government. The representative firm hires labor and capital from the household to produce output using a constant returns to scale technology, which is affected by time-varying production efficiency. The representative household decides on consumption, labor and investment each period. The household faces a budget constraint where its expenditure is limited by its labor and capital income. In addition, as the ultimate owner of the firm, the consumer receives the profits. The consumer pays distortionary taxes on labor and capital income to the government. In the BCA framework, these distortionary taxes represent broader economic distortions that affect the factor markets. The government uses its tax revenue to finance government consumption. Any remaining amount is transferred back to the households as lump sum transfers. Exogenous shocks to production efficiency, government consumption and distortionary tax rates are revealed in the beginning of each period and affect economic incentives.
Firm
The representative firm borrows capital K t and labor L t from the household in order to produce output Y t according to a Cobb-Douglas production function:
where A t denotes exogenous production efficiency. Labor is defined as total hours worked (product of employment and hours worked per worker). Productivity can be divided into a trend component Γ t and a cyclical component z t , i.e., A t = z t Γ t , where we assume a constant growth rate γ in the trend component in the benchmark model. Labor grows over time due to constant growth in population N t at the rate of n. Output and capital grows over time due to both population and productivity growth. All the variables are detrended by their respective growth trends in order to define a stationary problem: , , , .
The detrended production function can be rewritten as 1 ( ) .
The detrended profit maximization problem is
where r t and w t denote the real return on capital and the real wage respectively. For the benchmark model, we follow CKM (2007) and define the efficiency wedges as the detrended productivity:
The household and government
The representative household gains utility from consumption c t and leisure 1-l t where we assume a log-linear utility function:
7 We also conduct an exercise with Cobb-Douglas preferences with higher elasticity of substitution presented in the appendix.
Total hours available is normalized to one. The household maximizes its expected lifetime utility:
where β is the subjective discount factor. The household budget constraint is
where τ l,t and τ k,t are distortionary labor and capital income taxes while τ t is the lumpsum government transfers. Investment x t is defined by the capital law of motion:
The government collects distortionary taxes from the household in order to finance consumption and the balance is transferred to the household in a lumpsum fashion. Therefore, the government budget constraint is:
Combining the government budget constraint (6) and the household budget constraint (4) making use of the definition of profits (2), we obtain the resource constraint:
Since government consumption reduces the available resources for the private sector in the economy, we define this as the government consumption wedge following CKM (2007):
Labor and investment wedges {ω l, t , ω k, t } are defined as:
Technically speaking, τ l, t drives a wedge between the consumption-leisure marginal rate of substitution and the marginal product of labor while τ k, t drives a wedge between the intertemporal marginal rate of substitution and the marginal return on investment. If there are no market distortions, τ l, t and τ k, t would be zero implying ω l, t = ω k, t = 1. This would yield the first best outcome (as can be seen from the first order conditions outlined in Section 2.4).
Wedges
We define the efficiency, government consumption, investment and labor wedges ω t = (ω e, t , ω g, t , ω k, t , ω l, t )′ such that an increase in each wedge should lead to an increase in output. Increases in efficiency wedge directly increases production and stimulates factor demand by increasing the marginal product of inputs. On the other hand, increases in labor (1-τ l, t ) and investment wedges (1-τ k, t ), which by construction imply a decline in labor market friction τ l, t or investment market friction τ k, t respectively, stimulate output by encouraging the household to increase supply of factor inputs through an increase in the marginal income associated with them. An increase in government consumption wedge increases output by increasing aggregate demand. 9 Following CKM (2007), we assume that the wedges are exogenous and follow a stochastic process. Defining a vector of loglinearized wedges, , ,
we assume that the wedges follow a first order VAR process:
where ε t = (ε e, t , ε g, t , ε k,t , ε l, t )′ are innovations to the wedges. Following CKM (2007) we allow spill-over of wedges through P and contemporaneous correlations of innovations in V.
Equilibrium
The competitive equilibrium is given by a price vector {r t , w t } and an allocation of quantities {y t , c t ,
(a) the household maximizes utility given {r t , w t , τ t , ω k, t , ω l, t }; (b) the firm maximizes profits given {r t , w t , z t }; (c) the government budget constraint (6) and the resource constraint (7) holds; and (d) the wedges follow the stochastic process (9). The competitive equilibrium is characterized by a set of first-order conditions given by: (a) the capital Euler equation (first order condition with respect to capital) equalizing present discounted value of marginal utility of future consumption to its marginal cost:
where , n β β γ = (b) the first-order condition with respect to labor equating marginal rate of substitution between consumption and leisure to the marginal product of labor:
(c) the resource constraint (7) given (8), (d) the capital law of motion (5), and (e) the production function (1) given (3).
Quantitative analysis

Parameter values
We collect annual national accounts data for the period 1990-2009 from Penn World Tables (PWT) 7.0., its updated version (PWT 7.1 published in November, 2012) and its extensions made by Duncan Foley. In addition, we collect population data from LABORSTA database of International Labor Organization and household expenditure data from Euromonitor Global Market Information database. The details of data construction are outlined in the online data appendix. The key parameter and steady state values are listed in Table 3 .
The first step in BCA implementation is to obtain the parameters of the model through usual calibration techniques for each country. Capital share θ is calibrated to match the capital income share derived from data. 10 The productivity growth trend a is computed as the average growth rate of per capita output. The population growth trend n is directly computed from adult population data.
11 The annual depreciation rate δ is computed from total capital stock and investment data. 12 The preference weight Ψ is calibrated using the steady state labor first order condition (11) to match the average consumption-output ratio and labor level in data assuming that the steady state labor wedge is equal to one. 13 The steady state efficiency wedge is normalized to one. The steady state government consumption wedge is calibrated to match the average consumption-output ratio and investment-output ratio.
The next step is to estimate the stochastic process of the wedges (9) for which we employ the Bayesian techniques. Structural estimation is necessary for the business cycle accounting procedure since investment wedges depend on expectations about the future state of the economy which is not directly observable. The estimated parameters are the lag parameters in P, the standard deviation of the errors, and the cross-correlations between the errors in V. We also estimate the subjective discount factor β along with the steady state investment wedge.
14 Since there are 4 exogenous variables, we use the time series data of output, consumption, investment and labor as observables. The Bayesian priors and the point estimates of these parameters are listed in the appendix.
Simulation
First, linear decision rules are derived using Uhlig (1999) . Once we have the linear decision rules, we can back out the values of the linearized wedges using the data of output, consumption, investment and labor and their decision rules. 15 In the second step we compute the reaction of endogenous variables to the changes in 10 We follow Gollin (2002) and compute the income share of capital from national income statistics. These are 0.474, 0.475, 0.294, and 0.401 for Brazil, Russia, India and China respectively. We further adjust for the imputed service income from consumer durables as explained in the data appendix. 11 We used total population for China since we do not have adult population data. 12 We construct the total capital stock series as the sum of net fixed capital stock and household durables and the total investment series as the sum of gross domestic capital formation and household expenditures on durables. 13 This assumption is not important as the preference weight and steady state level of labor wedges do not appear in the linearized system of equations. 14 We cannot make a distinction between β and ω k in the benchmark model so the estimated values are the same. However, they are distinguishable in the alternative models we explore in the following section. 15 The detailed procedure is explained in the appendix. 
Results
In Figure 1 , we present the linearly detrended macroeconomic variables in BRICs during 1990 BRICs during -2009 In reporting our results, we show the log deviations of the variables with respect to the steady state.
In Figure 2 , we plot the time paths of the computed wedges for each country. For the most part, we do not find much commonality in wedge movements in the four nations. For example, while efficiency wedges have been above the trend in Brazil and Russia throughout the entire period, it has been below trend for most of the time in India and China. In Brazil, there was a temporary slow down in the growth of efficiency during 1997-2003. In Russia, it took off in 1998 and kept growing at an enormous rate, suggesting a positive impact of efficiency on growth. In India, while efficiency wedges temporarily improved in 2005, since then it has suddenly collapsed. In China, while efficiency wedges deteriorated during the 1995-2001 period, it shows a gradually improvement ever since. It is hard to find common patterns in government consumption wedges and labor wedges as well, except for China and Brazil that saw an improvement in government consumption wedge during -0.6 1 9 9 0 1 9 9 2 1 9 9 4 1 9 9 6 1 9 9 8 2 0 0 0 2 0 0 2 2 0 0 4 2 0 0 6 2 0 0 8 2 0 1 0 1 9 9 0 1 9 9 2 1 9 9 4 1 9 9 6 1 9 9 8 2 0 0 0 2 0 0 2 2 0 0 4 2 0 0 6 2 0 0 8 2 0 1 0 1 9 9 0 1 9 9 2 1 9 9 4 1 9 9 6 1 9 9 8 2 0 0 0 2 0 0 2 2 0 0 4 2 0 0 6 2 0 0 8 2 0 1 0 1 9 9 0 1 9 9 2 1 9 9 4 1 9 9 6 1 9 9 8 2 0 0 0 Table 4 , we report the standard deviation of wedges with respect to output and the correlations of wedges with output for various leads and lags 17 to ascertain various comovements. The standard errors are reported in the parenthesis. A positive correlation indicates a positive association between a given wedge and 
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the observed economic outcome, and vice versa. Efficiency wedges, for the most part, are positively correlated with output in all countries, and significantly so for Russia, India and China. Investment wedges also show a positive correlation for the most part, particularly significant in India. Labor wedges are positively correlated with output in Brazil and Russia, but negatively correlated in India. In China, while labor wedges become positively correlated for contemporaneous periods and leads +1, +2, the magnitude remains low. As for government consumption wedges, while they are positively correlated with output in Brazil (with the exception of the leads +1, +2), in India, and China, they are negatively correlated with output in Russia for all leads and lags. Next, we feed the back the wedges in our model individually and report their contribution to output fluctuations in Figure 3 and decompositions in Table 5 . The recovery period of 2000-2009 is discussed specifically as well. In Brazil, efficiency, investment and labor wedges all contribute significantly explaining 30.2%, 30.6%, and 52.8% of output fluctuations respectively. Efficiency wedges are particularly significant in the 2000s with a contribution of 98.7%, while the contributions of investment and labor wedges, though positive, are much lower. Efficiency improvements by themselves predict output to be 14% points above the trend by 2009. Investment and labor wedges for their part 
Efficiency Government Investment Labor DATA 1 9 9 0 1 9 9 2 1 9 9 4 1 9 9 6 1 9 9 8 2 0 0 0 2 0 0 2 2 0 0 4 2 0 0 6 2 0 0 8 1 9 9 0 1 9 9 2 1 9 9 4 1 9 9 6 1 9 9 8 2 0 0 0 2 0 0 2 2 0 0 4 2 0 0 6 2 0 0 8 1 9 9 0 1 9 9 2 1 9 9 4 1 9 9 6 1 9 9 8 2 0 0 0 2 0 0 2 2 0 0 4 2 0 0 6 2 0 0 8 1 9 9 0 1 9 9 2 1 9 9 4 1 9 9 6 1 9 9 8 2 0 0 0 2 0 0 2 2 0 0 4 2 0 0 6 2 0 0 8 Figure 3 Simulated output in the benchmark model. account for the sub-par economic performance of the 1990s and only marginally contribute to the recovery of the 2000s. A similar pattern is observed in Russia with efficiency wedges contributing higher than 100% while investment wedges having a large negative effect. The model with only efficiency wedges predicts a much faster economic recovery leading to a much higher output level in the 2000s than it actually did. On the other hand, investment wedges by themselves predict a decline in output throughout the entire period, contributing to the 1990s crisis. Our findings suggest that efficiency wedges aided Russia to get back on the development track in spite of sub-par investment market conditions. In India, investment wedges contribute the most to the fluctuation of output with an overall contribution of 63.2% over the entire period. This is mainly because of the 2000s when the contribution of investment wedge rises to 71.2%. Interestingly, during the 1990s, the contribution of efficiency wedge at 73.1% was much higher than that of the investment wedge at 20.6%. When we run the model with only efficiency wedge, it performs quite well in predicting the fluctuation in output until 2005. However, it fails to predict the rapid growth after 2005. This is where the investment wedge comes in and investment wedges alone do a better job of accounting for the rapid acceleration of Indian growth during the 2000s well to the sample end. Labor and government consumption wedge have a minimal contribution. China presents a similar picture. Efficiency wedges account for 82.6% of output fluctuations overall. However, during the 2000s, the contribution of investment wedges, at 85.2%, becomes larger than that of efficiency wedges, at 30.3%. Mirroring the experience of India, efficiency wedges fail to account for the rapid growth after 2004, while investment wedges continue to be an important contributor to the economic development well into 2009. In summary, we primarily document that while Brazilian and Russian booms were facilitated by improvements in production efficiency, India and China benefitted from declines in investment market frictions, particularly in the latter half of the 2000s. The contributions of labor and government consumption wedges to the recovery remain marginal across the spectrum.
Sensitivity analysis
In this section we will test the robustness of the benchmark model to alternative settings: a model with investment adjustment costs; a factor hoarding model; and a small open economy model with stochastic trends. 18 We report additional key parameter values in Table 6 .
Model with investment adjustment costs
In the benchmark model capital stock is accumulated following the capital law of motion (5). However, Christiano and Davis (2006) claim that introducing investment adjustment costs could affect the relative importance of the wedges. In this section we modify the capital accumulation equation to include quadratic investment adjustment costs:
The constant λ is set at λ = na-(1-δ) so that the adjustment cost is equal to zero in the steady state. The parameter φ is calibrated to match the marginal Tobin's Q to one: 
where q is the effective price of investment relative to consumption:
We plot the simulation results of output in Figure 4 . Output decompositions are presented in Table 7 . While the results are quite similar to those from the benchmark model, some subtle differences are noted. First, the impact of investment wedge increases (both negatively for Russia and positively for the remaining countries). Second, the role of government wedge increases considerably in India during the 1990s and in China during the 2000s. Third, the role of efficiency Russia Efficiency Government Investment L abor DATA 1 9 9 0 1 9 9 2 1 9 9 4 1 9 9 6 1 9 9 8 2 0 0 0 2 0 0 2 2 0 0 4 2 0 0 6 2 0 0 8 1 9 9 0 1 9 9 2 1 9 9 4 1 9 9 6 1 9 9 8 2 0 0 0 2 0 0 2 2 0 0 4 2 0 0 6 2 0 0 8 1 9 9 0 1 9 9 2 1 9 9 4 1 9 9 6 1 9 9 8 2 0 0 0 2 0 0 2 2 0 0 4 2 0 0 6 2 0 0 8 1 9 9 0 1 9 9 2 1 9 9 4 1 9 9 6 1 9 9 8 2 0 0 0 2 0 0 2 2 0 0 4 2 0 0 6 2 0 0 8 Figure 4 Simulated output in the benchmark model adjusted for investment adjustment costs. A quadratic investment adjustment cost is introduced in an otherwise benchmark model to capture the fact that output cannot be costlessly transformed to capital stock wedge declines considerably in India and China. Nonetheless, the main result that the emergence of India and China is mainly accounted for by improvements in investment wedges and the recovery of Brazil and Russia is mainly accounted for by improvements in efficiency wedges holds.
Factor hoarding model
In the benchmark model efficiency wedges are measured as Solow residuals. However, Solow residuals misrepresent production efficiency when production factors are mis-measured due to factor hoarding. We apply the factor hoarding BCA model of Klein and Otsu (2013) to the BRIC economies in order to test the robustness of our main results. The difference between the benchmark model and the factor hoarding model is that in the latter the rate of factor utilization is timevarying. In terms of labor utilization, increasing utilization increases labor input on one hand and reduces utility on the other as in Burnside, Eichenbaum, and Rebelo (1993) . The preference is defined as:
where u l, t is the endogenous labor utilization rate. In terms of capital utilization, increasing utilization increases capital input on one hand and increases the depreciation rate of capital on the other as in Greenwood, Hercowitz, and Huffman (1988) . The depreciation rate is defined as
where u k, t is the endogenous capital utilization rate also incorporates endogenous capital utilization in the BCA framework]. The elasticity parameters μ and χ are obtained through structural estimation jointly with the stochastic process. The output simulations are plotted in Figure 5 while the output decompositions are presented in Table 8 . The figures look similar to those in the benchmark case except for Russia. In Brazil, the contribution of investment wedges fall whereas the contributions of efficiency and labor wedges increase. In Russia, investment wedges not only account for the decline in output during the 1990s but also part of the recovery in the 2000s. Moreover, labor wedges have the highest contribution during the 2000s instead of efficiency wedges. Nonetheless, the combination of efficiency and investment wedges account for nearly half of the fluctuation in output during the 2000s. In India, the contribution of investment wedge increases whereas the contribution of efficiency wedges fall. In China, the contribution of efficiency wedges increase whereas the contribution of investment wedges fall. Despite the change in the quantitative impact of the wedges, the result that efficiency and investment wedges are important in accounting for the emergence of the BRICs in the 2000s holds even with endogenous factor hoarding.
Small open economy model with stochastic trend
The benchmark model considers a closed economy, though the BRICs were far from closed to the international trade and financial markets during the 1999-2009 period. Furthermore, the benchmark model defines efficiency wedges as temporary shocks to productivity whereas the BRIC economies experienced large business cycle fluctuations with possible structural breaks over the 1990-2009 period, which might be better explained by shocks to productivity growth trends. Therefore, we construct a small open economy model with cyclical and trend components of productivity based on Aguiar and Gopinath (2007) . 19 In the benchmark model the trade balance was included in the government consump- 4 Russia 1 9 9 0 1 9 9 2 1 9 9 4 1 9 9 6 1 9 9 8 2 0 0 0 2 0 0 2 2 0 0 4 2 0 0 6 2 0 0 8 1 9 9 0 1 9 9 2 1 9 9 4 1 9 9 6 1 9 9 8 2 0 0 0 2 0 0 2 2 0 0 4 2 0 0 6 2 0 0 8 1 9 9 0 1 9 9 2 1 9 9 4 1 9 9 6 1 9 9 8 2 0 0 0 2 0 0 2 2 0 0 4 2 0 0 6 2 0 0 8 1 9 9 0 1 9 9 2 1 9 9 4 1 9 9 6 1 9 9 8 2 0 0 0 2 0 0 2 2 0 0 4 2 0 0 6 2 0 0 8 Efficiency Government Investment L abor DATA Figure 5 Simulated output in the benchmark model adjusted for factor hoarding.
We modify the benchmark model to allow for variable utilization of labor and capital. 
where Q is the fixed price of the asset. The resource constraint is modified accordingly as:
Next, we define the growth trend Γ t = Δ t γ t where Δ t grows at a constant rate γ and γ t is a random walk variable. We define trend wedges as shocks to the growth rate of the random walk component:
Incorporating trend wedges into a small open economy model is convenient for BCA. Since we need as many observable variables as wedges, we can add government consumption, separate from the trade balance, as an observable variable while adding the trend wedge. Now we have a model with five wedges and five observable variables to conduct the structural estimation and simulation.
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The output simulations are plotted in Figure 6 while Table 9 provides the decomposition results. The figures show that adding the trend wedge does not change the general patterns observed so far. In Brazil, efficiency wedges are the most important driver of output fluctuation especially during the 2000s while labor and investment wedges account for the stagnation during the 1990s. The trend wedges have helped the economy during the 2000s. In Russia, efficiency wedges are important in accounting for the slump in the 1990s and the emergence in the 2000s. Investment wedges have a strong negative effect on output throughout the entire period. In India, efficiency wedges are important in accounting for the sub-par output growth during the 1990s while investment wedges are important in accounting for the emergence during the 2000s. In China, efficiency wedges can account for most of the fluctuations in output while investment wedges have been helping the economy throughout the entire period. On the other hand, trend and labor wedges have been dragging the economy down. Therefore, once again inflation indexed debt, while Russia took steps to privatize and liberalize after undergoing ruble devaluation and debt default. India's foreign exchange crisis in 1991 and the subsequent $1.8 billion IMF bailout required de-licensing the "license Raj" and encouraging FDI. China's WTO membership also required conforming to substantial liberalization measures like removing foreign exchange controls and import quotas (details of these measure are outlined in online Appendix 5). As a result of these measures, credit availability ( Figure 7a ) and credit worthiness ( Figure 7b) 22 both improved, leading to an improvement in the observed investment wedges. Financial liberalization increases the availability of capital by removing investment market distortions and enables firms to seize profitable investment opportunities. As a result, investment rises which brings down its expected return due to diminishing marginal product of capital. Therefore, the gap between the intertemporal marginal rate of substitution and the expected return on capital shrinks, and this would be reflected in a higher value of investment wedge, 1-τ k, t , in the BCA model. Financial development is consistent with observed production efficiency as well. An increase in FDI leads to productivity spillovers through import of foreign managerial and organizational talent (Findlay 1978) . At the same time, international financial integration imposes market discipline (Rajan and Zingales 2003) , which is conducive to growth.
To track market discipline, we turn to six institutional and governance indicators tracked by the World Bank-Voice and Accountability, Political Stability and Non Violence, Government Effectiveness, Regulatory Quality, Rule of Law, Control of Corruption (definitions and explanations are in the online Appendix 6.3). These indicators are measured on a scale of -2.5 (weak) to 2.5 (strong). We present their evolution over the last two decades in Table 10 . Government effectiveness stands out with Brazil, Russia and China climbing 10 points in the world ranking, with India climbing 2 points. Political stability, mostly in Russia, also aids the BRICs, though control of corruption, which Antunes and Cavalcanti (2003) and Antunes, Cavalcanti, and Villamil (2008) have stressed is an important pillar of development, remains an issue (Table  10 and Figure 7c ).
Conclusion
Using the BCA methodology to chart the remarkable recovery of the BRICs since 2000s, our paper documents the importance of efficiency improvements and decline in investment market frictions for economic growth. While the history and timeline of improvement of these nations suggest that efficiency improvement is essential to jump-start growth after a crisis (Brazil and Russia), improvements in investment market emerge as an important factor to help sustain growth (India and China). Further analysis is needed to explore why this might be the case, and if indeed, this is the pattern for all developing economies, or something of an aberration noticed only in the BRICs.
Brazil
Comparison between 2009, 2007, 2000, 1996 (top-bottom order) Voice and accountability Country's percentile rank (0-100) 0 2 5 7 5 50 100 Comparison between 2009 Comparison between , 2007 Comparison between , 2000 Comparison between , 1996 Russian federation Comparison between 2009 Comparison between , 2007 Comparison between , 2000 Comparison between , 1996 Comparison between 2009, 2007, 2000, 1996 (top-bottom order) Voice and accountability From a policy perspective, while there have been some improvements in their institutional and governance indicators, BRIC nations have a long way to go before they catch up with the US standards. Control of corruption remains an area of concern, as acknowledged by Dr. Kim, President, World Bank Group, who reaffirmed on January 13, 2013, the World Bank's commitment to act on anti-corruption in the coming years, which could translate to a more vibrant, economically stronger BRICs.
